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Abstract : 

PURPOSE: A device for estimating motion in MPEG-2 coder is 
provided to support a mode for various motion compensations 
by the same hardware structure when an image is coded using 
an MPEG-2 method. 

CONSTITUTION: A reference data processing unit(30) stores 
inputted reference data adapted to a motion estimating format 
and reads and outputs the data. A storing unit(40) stores the 
reference data as a motion estimating format by a control of the 
reference data processing unit(30). A searching data 
processing unit(50) stores and reads inputted searching data as 
a motion estimating format. Memory modules(60, 70) store the 
searching data by a control of the searching data processing 
unit(50). An upper and lower motion estimating modules(80, 90) 

estimate a motion of 1 frame respectively by the reference data j 
and the searching data and output motion data. A motion 

estimating control unit(100) outputs a motion vector of the upper I 

and lower field having a minimum error respectively by comparing a forecasting error of the motion data output from the 
upper and lower motion estimating modules(80,90) and offers a control signal to the motion estimating modules(80, 90). 
FIFOs(110,111) output the motion vector to the motion estimating control unit(100) by delaying the motion vector of the 
upper and lower field having a minimum error, and output the final motion vector value. 
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£ =S||g ^*|0|HS| g^oj ~ S £jofl oie^^- 7|ffC«0|E|- a &4l|C||0|Eho| E^|g£ f 
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W90| tffSfc 7|* i! a SoMN sea 7|ft 

^ USS 21 3| -2 {MPEG- 2 : Moving Picture Exports Group) ¥S-£[7\0\\ AH o| °^joj *gg-x|0j| »S ^o^A-j f 

*l MPEG- 2 B*|oS ojys J^SA-* [EH, g*|oj ^aj~ o )& . a c.g. ^Qjo_h *|- = $||Oi^S£ ^ 

EG-2 ¥SSp|0i|Aio| gxjoj *g§-^|oi| ^oj- 2!0|Ch 



MW§§ ^LHOilAS AH-OI #*jO|-b 3^, 0|# Aj4 0|# *°| ^|x|Oi| 0fl^S#7|- £|7|fcC|| f 0| »*||o| 0 |# 

# aS^oi ^, S#o|-oi o| g^oj Hi| E ^oi| z\*WM o|2 q|A^o| o|*| # -g^za, o|^# a^s||ah 

^Hl^^S-B <gAk # ol^g>o|- E|^D1|, °J^«§^# 8 X8 |SO £ £-°moi zj M 

^i^DW 0|2 ^a^oj gg. (Discrete Cosine Transform : DCT) # ^SSW. 0| DCT# -g-of) ^# ^ ¥^ 

^ nr-EH *B ^sK* iiSflW &«W*|7|| £|c*|, tH£|21 a^hF ?| BFoi §s ^ 

£|e S^ShS MPEG- 2™ Sy?iS| a o^^S 7|-£°| MPEG- lS^" &0| Cjj « ^fj- ^*)o| M^/0|^0^^^1- ^fi^fl- 
ai S ^eh^j, oi cK 2 ^L[ MPEG- 2-^ MPEG- 1*1" »S| U|S^Mg>^S [£U^| #*]o| o|^ 0 :| qo cf ot 

£ 0| EH oj- MPEG- 2 Oil oHS°l"^ g^joj^lN ^§^1 ^Ej-Lj £go|cK 

mpeg -2 oil ah ^ ^M|-»*Jo|| cthai- gj» si °fcys= g*|£J# *l«3|-t* & □} oWsf, = Bllfi «=0fl^, 

16 X8§^ |0 J fi^J 1 ^# SS|SKn oicK ^, = Bfl°J ^ (Frame structure) 0j| CQ|-S|- fl-aj ££]|o| (Frame Pictu 

re)0j|A-j^ HB||oj 0i| ^( Frame Prediction) *\ fiHOfl^ (Field Prediction) 0| A^H|H # l£ *j CH| A-j H =oi| 
16 X8 gSJSJ a. = 7h S|g@cK 

£ xchi £Aia aoi, =B«a a^o« = aiigi fie- §*J£J 16 X i 6 oh as mm (Macro bi oc 

k )0j| CHsH Zt- ij-AH HB^OilAi l7 H2| g^joj E-| °} ^ §£| , l£0^s of) 3^. S^l|)o| ^1 (Top) Sf- 3^| 

(Bottom) ^^[Oi ZjZ|0i| ^EH# £|§^7| ttH-^-Oil 2?H^I ^jEpI- EjDK 5|^oi|A^ £Bj|o|§ 

2^Hs| §E£ l-^cH xHEl^HS g^°J ^§4§o| ^S^WI S^K ccfa^AH , a^o^|^^ ^ ^HlH°| oHa^ mm 

0\\ C|B ^^J^J «|EH# ^g^HOt 3|- JI, 16 X 8 ^I^HAH^ l 6 Xl6°Ha^ *l^(Upper)4 0^2||^( L 

ower) 27H°.| i6 X 8 #^0]| A^^ chB ^g^fe ^0|cK 0| #0\\E. MPEG-20«Aife (Dual Prime) 

Oi|^SH# ££ SiHOK Oj^ ^§o[ "s^l- ^^CHlA-i^ 5H§0| 7feoh ^0|CK 

0|oK SJy*joJ HB^|oj H !*M!>\ £^0\\ MPEG-2CH|A-io| gxjoj X|§J3p| ^|o[ -xjoj ^ § o, 

g^ioj a^S*|o|| qj^hoi 4WM7|s 

£ 2^ ^^°J ^^j-2 ^S5p|0j|A-i SE4|oj ^|o} ^3joj ^ § a, ^A^X^|o]| q) M^^g ^E^ i°jO^ 

AH, £ 2# ^o^Oi HBj|oj ^jxioj ^ -o| ^ ^LAj^ M aj # ^S-S= ^ HBHIgj ^9^- (10, 11), ^!> k 

oj wyg gxjoj *g« (12 , 13), ^^JgJ (14, 15), HSiia ^ (16, 1 

7) §J 2S^(i8)^ ?«^t:[. 

sjah, §y <*i^*t ^b^io} ^ § « {10/ ^ g^js ^§^(12, i3)chiah^ oj^^j 

nam, HBi|oj o, s ^ «^oj M^(i4, 15) cH|A-i^ ^^§= a ^^-l> k ^^l^j ^^l^J ^S-^ (10, 11) si- ^ 



«gjg= ^3¥<12, 13) ^40\\M §5|o| *ggjL^ S f an^oj g^°J *|EH## 0|§oW = B|| 

oi oxiol 01 gco| g*joj 4*SSK>| HBil^Hl- HE Oi|^SHCH| ^^/^^^l *l|7|*| Oi|^Di|0|Ef 

• aStl- IS^l HB||gJ a HE ofl^D||o|Efe zfzj »al|gj H H = £H 1§^(16, 17)S f^°[cK 

= ailS oj SH SJ = a§^-(16 # 17) HBHS Si s — S*|?J Jfi^(14, 15)^0«AH S£jJE|^ 0J| &C|| 0| E|-# £-7^ 

^*I°J S^EEf HBllHaj i|ho|| c|]SH zfzj- ^, zW g^°J 2§¥(i8) S S^fe 3do|cK u}a|. 

ah, g^oj^Ai- £El§^(i8)^ Eell?jEE SS¥(16)°J aS^(i7)oi|AH ^^oj ay ££ flan- 

Ai^ dlJH^Oi 2|^^o| ^*|oj t^A^cfl. ^0|CK 0\S>[ ^*J°j cy ^15[?\ °-| uHa^ 

4 7|-X|o| gxjoj =* §7 | s # ^Hj-*fc o, o^^m g^oj £*g« (10 , 11) S|- ^ffc oj ajgf & ~xjoj ^ § J=L (12/ 13 

)• ^g*Ho|: sfe cHBisol such 

SE 3^ SJ MPEG- 2 ^S^7|0{|Ai fl» °xioj ~g oj c|| » l-^tH £°jo^ A H 

, 3 MS, ^ (20, 21), Si 16 X8 ^§¥(22, 23) 

, BE U 16 X8 M4H?<24, 25), iH — S 16 X8 EE §§¥(26, 27) §J g*j°J M^EE 1§¥(28)^ 

H*K £SJ-» 5J HE ^S^- (20, 21) SI" SI 16 X8 §*]?J ^§^(22, 23)<^|A^ oj^ 

Slfe SS^I- ^¥*ISL3. ^Di|0|E|.# ^|oh ^S^S ^°4NIO|Eh# OISSW §|E 16 X 8 S| g^gj 

na|H, Q E §J 16 X 8 (24, 25)°||A-j^ °=] HE§S|°J ^§¥(20, 21) S^ 9 

«■» 16 X 8 ^§¥(22, 23) ^01|AH ^*loj $§§^ ^, S^oj -^oj W|E^§ 0|#SM ffl 

E 5i 16 X 8 QHH^ #^S| g^ioi S mo -oy^Oi |E §| 16 X8 ^|H^ #^S| 0i|^S.^Oj| Cjjol- 

^^S=o| Ai| oi|^Di|0|E|-# i§c[ o, 16 XQ oi|^Q(|0|Efe |E §J 16 X 8 EE 3§¥(26, 

27)^ 

H 16 X 8 1§¥ (26, 27) |E ^ 16 X 8 ^^l^i i^-^ (24, 25) ^0||AH Oi|^CH|0|E^# ^7H 

^ ayEEf i6 xsoila^. #^0j| qj§H ^ ^1°J ^, ^ g^^J M^j-a.^ 2§¥(28)^ #^o^ 

^o|ck ccl-aw, I^iaay £Ei§¥(28)^ S=* ie x 8 £Ei§¥(26, 27) oil ah «x|oj £ aj ££ a 

^« AH^ blJn^CH #3]oj aSo[-7l| ^0|CK 0|Sh g^oj ^ § o, ^ m ^fH^7| °-|^ 

AH^ 4 7^X|o| °3loj ^g 7 | ^ # -a^k o, o^^fc «x|oj (20, 21) S|- £^g= °j ^ gj-ft i6 X 8 g^lS ^ 

S¥(22, 23)# ^&«|ot ofe ojai^ol si cK 

^ , MPEG -2 S^OjlAH §o|£j -^joj o^Akoj CC^ # 7^0=1, #^S| H7|0j| LC|-E^ 16 X16 

16 X8 S| 7^|71| SICK tLj-SW , #EH0j|AH-^. 0|S|- ^7[X\ £^S| 5[E?J|0)^ ^^S|-7| ^| 
sHAH^ A-]^ Cf#- ^^S| ^7i|7f Ol^-OjAiOl: ^7| U^^0\\ ZL ^^X\^ ^^|§0| 



^BW, 5H§o|-7|^l^0i °h#oh ^ ^go| - ? MPEG- 2 S ^« 

EOI, ^ot^h g^oj ^av- o|^ h §°jo[ e|-H?||Ol^^^ A|^J^ ^ oi- MPEG- 2 ¥^^7|0{|Aio| gxjoj *§^| 

# 3«HIS»o|| °icK 

A^ 7 |^ a^f ^^7 1 ¥r aS0]| CC|-= MPEG- 2 ^S2|-7|0i| AH S| oj ^§§-x|S| mxj« / M PEG-2 ¥^^7|S| g 

^S&*|0j| SiOiA-K ?J^£|^ 7|^Ci|0|E|-# Ai|g£|^ ^ICHAj^allc^El- AH§-3fe Ai| 1 Xig-^-SK- °J^H]^ ^AJjD||0|E|- 

m AH|g£|^. x|| <H 4! Soil ccFah x|&3^ x|| 2 ?J^£|^ 7|^d||o|e^ gxjoj *g^ao|| ix^ x\\ 1 

xHS-^oii xi§-em # aHSS 7|^c-||o|E|-i- a| = sfe 7|^ci|o|E|- ^a|^sK- aj. 7 | oj^^j- B ^ d| o| EhB- g^gj ^S^-aoil 



7\^£\\0\B{ ^a|^Oi|AH E|^o} 7|^G||0|E|.S>|. M7| ^AijCl|0|E|- ^5.|^Oi|A-j a|Ho[ B^^jolE^ O|g^0i 4Jflfl=S^ 3|.o| 
oii^^^H- ti|jn^oi i|^o^ # 7( . X |- g*joj tHjE^g aS*Kil f ^*JS ^E^o| E|-0|°!# 5S^W g 

SEfch, * C« f§£^ ; £p| JEfl 1 3 ?H^I DilH^I^ *i| 2 ^S"^ 127^1 Di|SE|# 7 W tt| 

ZW« 3?H^i 4?H^I cHiaal ?g»o|| 2icK 

# ££ C|-# f§£^, AVOI/-J.OI o^oi y 7 | 7|^Qi|0|Eh *H£|-^ ^^Di|0|Ef- ^E|^|A-| 

*H3=lfe 7|ffCj|0|EW B^|C||0|E|0|| d}B|. 4J*H|=^ ^1E2| Zj 1^3^ g^^J Z|Zj CWHS| 

£E», M ago] cr *g©£, A^7| -qoj ^§ a) 4*7 1 4ffl/Sffl ^*|oj ^§^o|| A-flO^^S *j| ^ 

7Wfc §^£J «|e-|# aS^W , b) ^lxia|# ^joh oiaioil £>|sh & g^ggjsi DHa^#^oj| 2 ?H^I g 

s|oj * i 7 ^ S^slfe HeilS ^!xi/fflHoi|^ 9 §JH™*|/16 X 8 ^*i£J M4*s=o||ah Z|Zj°| tq Ei #^A| ^ Sfe °| 

1/2 #a^|^A|7j-o| X |oj- M^S|-7| ^|oh i A|o^7fSK- £|£ g*|oj tHl E ^ o | #^A|7} £ § f o | ^ *]| 2 *l^7|# S 



0|3|- # ^go|| IX|-# MPEG- 2 ^S.M[7\0\\A-\o\ °^oj &2S^0i 4^|^7i| ^B) ^7|^ 

oi-cK 

£ 4^ # tfSoil cch# mpeg-2 ¥fi*7|olHa| gsia ^S§x|oi| cue L-hEhtH i^o^Ai, zi ^ 

BIMS, 7|§Ci|0|E^-i- ^xioj ^050,1 df £ s ^g-§^^7|- ELlH^f-Oi #^3^ 7|^q|0|E|- X^|-^(30)^, 

^7| 7|^Di|0|E^a|-^(30)S| X\\0]0\\ °\t\\ 7|^Di|0|E^# g^jgj ^ § ^^o^ ^ ^§-^-(40)^, 21 ^ =1 ^^11 

OiEhi- ^xjoj ^xh ^^o^_ Xi^A|7|Jl, E|^3fe B^|Ei|0|E|- fla|*(50>a^ ^E||0|E|- fla|^(50)S| *\\O\0\\ o|ey Bt- 
^HiIO|E|-# Di|£EL|£# (60, 70)^, ^7| 7|5d| 0| Effl E|-^ (30) S|- &*I|E|| 0| B[x] (50) 0j| A\ Z|Z} X-J§-« (40) 

£1- Di|Se-|H# (60, 70) Oil AH aj^oj- 7|^DH0|E^ EJAIJGIIOIEM o|§|| iHefloj^l z|z| ^Sohoi g^oiciiojE^ 

ft^o^ ^,3^1 (80, 90) ^7| ^, ^Q S - (80/ 9 o) Oil AH Z|ZJ- ^^^j^lOl 

Eh#^l 0l|^£x[f bUSW s|^^.B. 7|-X|^ Ak^l-o, i co| g^oJbJlE^s. z|Z| ^,3^1 g^lgj $§£f(8 

0, 90)CH! ^|oids# ?H|g§fe g^oj *sx^|ch« (ioo)fih, ^^IS^S ^HlcH^- (100) cH|ah M±2.nm ^, 

o|-^| §^ioiweh^ # ^ ^S^l^!- S^|o|a|^ z|z| ^7| °*joj ^gxHicH^(ioo)^- i|# °^oj^ Ei ^ 

# #^^|-5E^ FIFO(First-in First-out) (110, 111)5. ^F^S ^!0|cK 

0i7|A-} / A^ 7 | A-i^k- {4Q) - 37l) o| Dj| SE| 5. ^E|0=|, 0j|SE| S#(60,70) 67[ |o| Dj| S a|^ ?«acK. OLB\Jl t 

g^joj ^S £ - {80/ 90) « z| »4l|g^L||S| #^^J# CH^SI SSII (81, 82, 83) (91,92, 

0\SL[ 2>^ ^ * »ao|| CL|-# MPEG -2 ¥fi»7|0||Aio| §5|oj *SS*|2| ^o\\ q|^cx| ^ A1| ^^sH M7| 

Sjxi, 7|5q|0|E|-s|. &^ci|o|Eh^. cHI o I e|- ^§x^|# ^| s|-0i #a^|^ (slice) Q«S ^ajo^ eJ^a^K 0| LLH 

, S^H m^^ai 7|^oj. oi^Sj^ IfAijc-ilolEl-^ #^°J ^§01|AH A|.§^ CH|0|E^0|7| cru^oil Di|SE|a.#(60 



, 70) Ml D\\S.B\0{\ of lHB^|oloj A\7}^°} *|§5E|0|0|: *}^[ . 

o\m Qiiaal^ 3^H^I DIIHals. - Di|sa| s.#o| 4 ?H ^, e^H^I oilsal^. ^^Irr Qj|sa|a.# (60, vo)o| 2 

?H US*!" 3jo|ck 

naiia, 7|^d||o|em>| #^a|t}^ ^S3h7| fle §£i i7H°| #aho|^ c||o|e|-* xisa- 4= g§fo| (4 o) 
£ 5^ £ 4 CHI £A|£j g^joj ^g^jo| oi^ai^oi ^EhtH i^o^_Ai , b^wo| ;[ 16 s|-^o| g^joj gag (81/ 

82, 83, 91, 92, 93)OJ! 7| ^Dj| 0| ^AjjO|| 0| E^| oj ^ § l^E|-lH £S0|Ch 

B*l f 16 X16#^37|o| ^^|o| ~ §A | 7|ffiC||0|EhRef)7h Z* §,^g^0j| fl| 9*fc £«| £1 S«S<81, 82, 83) 

S^SIH, g-^Ci|0|E|-^ 2 7H ^1 &B\0\± m|0|EKsWb, SWc)7h §A|0|| °|^H|CH0|: oJ-CL ^, £»■ S gj- *fco 

S 16*^ c MO\*\ ^7H°| S|-^7f §A|0j| oj^£jCH0{: S| D | S[cK 

*}?10\\ , 16 X837|o| °^oj ~*H^ *|*||A-|fc 7 1 £C|| 0| B\7 [ fl5*£|±l, ^ C|| 0| Efe ^^o^ SO)*! 3?H 

S| Sh^7|- #A|CH| o»^£|CH0(: sfe ^o|cK 

a*BM, £ 4^ ^,^|^^oi ^§£^(80, 90) ^1 ^S^j (81, 82, 83) (91, 92, 93).H^ 3^1 Skfc7|- §A| 

Oil oj^Hji^ ^7||g ^0|Dh. 

SHH, "g^a BEWfe S*l3^S^fe £*,Sk£ ^ 7H o| afi . ?§£f(80, 90)^ ^?->ah^|oH 

HSiia ^xj/ESlig #^°] *=£JA|CH|^ Ako| -x|oj (80 )J1[ *gs#(90)O| Z|Z| IfAJjgo^s. ^ip 

§£J{81, 82, 83) (91, 92, 93)°il °|6H Z|Z| ZtO\Cl . 

HB||gJS|*J/*| = g*|£J ^S^IOil-^ A^o, ~*joj ^§ £f (80) ^ e( .o| -xjoj ^§S#(90)0| Z^ZJr A^o| nj ^^oj^^oj 
7|^Dj|0|E|-0j| CHo[ g*]oj# *§o|-cK 

ZLS-jUh # =|=«l*l/tt = g^jol ^§A|0j|^ ifAij g^Q||0|E^ A^o| £ |. af .o| U^CH Z| 1J^°| A^^o| o 

^§£§(80, 90)S| y A y ASL\ 0§^g| ^§SJ (81, 82, 83) (91, 92, 93) °]|A-j Z|Z| *§3|-7i| £|H , |£5jxi ^ 
16 X 8 g^^J fi A Jf ^I^HA^ SHDI-Cl- Z|Z| A^o) lg X8 ff4 i6 XSg^^l g^^J 5 

oick 

0|Al-0i|Ai£|. ^0| a^0]| CC^ #^joj « ^ lE^7^ fll<H ^ ( 100 ) <H| oj ^ £| fe P_V £ ^Q|j C C|-# 

Helia^^/SH ^^iJ SHSjxi/ is x a g^£J S A J££| ttHoil-^ z| g^o|| cH oj- ^mo\B[y[ ^y\\ 

7| tOI^Ojl g^loj ^§^^7F ^A|0j| Xi|gS|A| g}- cK CL^EW # oj-7H°| ^AJ|G||0|E|- Sj HOjj C« B ^§341 C|-# &7\\2\ 
2£3l[?l LCH^I A-HS-3H# SE°}, Z| SHOil CCf-Bh S|^^EHo| a|7}^ ^X|A|7|7| ^|3[)Ai^ Z|Z| 

5-1 fifo(iio, iii)7^ gath ^do|cK 

0|3(-, 7|^Li|0|E(-# Zj a = 0i| CCfah X)S-^(40)0|| °| ?^ 7 1^| oh £ 6 # AJ g eH J£7|^ oj- 

EK 

£ e€ £ 4 oil £A|g 7|5c||o|eh. xjs-*h7| *|oh qisal o t ^g-^^ u( . e| .uh sgolch 

HJ^, 7|5C||0|E|-» XJS ^ ^7|# ^I^HA-i^ 3 7H°| D||2.a| (41, 42, 43^ l£5[Qi , Z|Z|o| D||a.a|(41. 42. 43)^ 
l^H^I #B^0|^# TviS-S ^ 37| # 7|^Ci|0|E|-# IjMoj. Q1|S£| (41, 42, 43) 7|- 3?H i| fl. fi- 0|^^ £]7|S>[- 



t±7\7\ ^A|Oi| 0|^-CHX|7| f| «H 17H2| D||a.a|7|- fi^Sljl, CflO|E>o| ugB^al-B HSjSH*l 7|5C||0|Ej7|- ^§£1(8 
l f 82, 83)011 S^H|7| SOU 1JAJ| C||0| E|-7|- °J^^|CHO^ Sjog. ^7|£|-# HE^oj- x|o^ 0 | fo^l ttH^0|ch 

xiS^ (40) q|sa| Ahg*HgHg MS , £aj|S «|*l/ = a||H ofl£*iit us ™xi/SHoi|^o| g °o||-^ e 7H°I #a|-o|^ g 
*H# »?||s| f>l|sa|o|| x^ol-i, ^\o\±u\c\ Dilsal* uffoj @cK u^oil nail a J*x=|/Ss oi|=o| g-o]| 

»7Hfi| qisais 1/2^ l-^cH ^1 1/2^1 D||sa|o||^ #oj SH# xi^ol-il, *HH i/2°l oiiaaioil^ ^ll£f x-) 

£E», |£ B|*|/i6 x 8 #*l£J a^s = s| S^oii^ Ak 7 | 1/2 ^ a ^ 0 |^:# ^\ i/ 2 Di|sa|o|| xjg-*l-jl, *MH 1/2 

0|^# 1/221 Q«SE|0|| Xf^oMI S^k 0| 3^0||£ <*A| Ai| 7H^I DflSa|( 4 l, 42, 43) CHI m^jo^ #SfO|^ 

—I dlo|E» *ig-*Mi a^. 

»B, ^1 3! Sffl g*J°J {80, 90) L-H^l ^S^j (81, 82, 83) (91, 92, 93) CH| 7|^C||0|E^ 

8J7|fi| g^oilfc- h^|°J m^/H^ia ofl^^ SH5|xi/SHo||^o||Ai-^ #afo|^ cjfl s CD S f-lcHMicH <EJ^sp| ufl-^ 
cHI z| S^cHI q|oj- g*|£J s|e|7|- ^A-icn^ S^^cK y°jo|| heNIS =o||^af Us 5)^/16 x 8 

Missal g^oii^ ^A|^i x)a|# «e HSx-iai-i- z^oKH D]|sa| s| ^ 1/20H x]g-g g||o|e«. gx) t-i ch m o| «a| 

oFZL, ChgOil 8ff| i/ 2 S| #BhO|^D||0|Eh7h 5|fe ^0|CL 

o\o\, &*W\o\b[ *|a|*<50)a| *ilo)oj| B4|e||o|ehi xj^ofe o||sa| s#(eo, 70) oil mew 4841 M*k 

£ 7§ £ 4 0|| £A|g ^AijQi|o|E|-« XHS-oh7| fl£h Dj|S.E| S#°| L.[E^J S30|H1, S 8^ H^IS =|x| US 

5jxiO||Aio| ^AJJc-jjolEh ^> 7|SG||0|EhS| £l^3L# £H0|Ch 

Haj|ol 5|*|/nBflg| ol\^t^ fl«|AHfe. Z| ^*|oj ^£xj (81/ 82 , 83, 91, 92, 93)0|| 2?H£| #£f0|^ tH|0|E^|- °J *M =1 
CH0(: 3[2 ( g*|£j ?§£f{80, 90)01 Z| g*l°J (81, 82, 83, 91, 92, 93) # 0|#o|-0=| C^o| g-A||g^o^ 

l.^cH on soil i7Ha| #b^o|^7F ^|cH ana|o S 37l) o| ^a^o|^ ci|o|E^h di|s£|^ ^eH »tt|x(o|: 

^M/m^mo\ go^^ ^. 7H o| -xi of ^g^JOll 3?H^| #B^0|^ q|0|E^|- OJ^£|CHO(: ?§£f(8 
0, 90) # A o^ll£2[ ^ll£S U^CH ^a|^7| IIHSOII £ 8 0|| £A|£j S0| ZfZt 3 7H°| #BF0|^ Di|£E|^ ^Ei 

i^A|>]| ^o|ck o|* na^HAH ^ci|o|E|-# ^ 3?\\z\ D«a.a|7|- y\\°\ a.#o| s\o\ # 4 7Hs| ^ah^ 
ohcK ^, D||a.a| s#(60, 70) ^ 3?H^I Q||s.a|^ oi^-cHS s#o| ^ 7H^| zj-zj 

cci-aw, #^ ^S§ dseJ "OE"-^ 3?H^I Dj| sa| o|| g^o^ oi^ijol Sin, ^IS-S ^H|o|^ "we--^ ^ oils. 

a|cH| ^U^o^ & 7H^i S-^sicH $JeK 

B^)G||o|E|-i- xis>efe oiiaai s.#(eo, 70) fi| oilsai -p-^ chi a-| mpeg-2chi a-i o| g^oj^^^ usioh Qj|aa| a^^^oii 
£ 9^ £ 7CHI 5£A|£| gfAjjoiiolEF-i- xiS-oh7| Di|sa|s.#^| L-fEl-tH £S0|cK- 

Dlisa) a.#(6o.7o)LH °| zj Dj| sa| o 1 H7|^ 1 H^m^l i/e# aH§*»- ^ 01^ SlfolJi, Sx|^£^ i 2 ^H^I oiiaa|7|- 
a^s|5S°HS # 2 » all a* AiS-lf ^ 01^. S30|cK o|^ o^xh Ha||gs| ^Sa|o|| oi^s]^ if^c||o|E^ 

# HB-lia^l g^jgJ ^SA|0|| Ah#H ^0|H^ 67H^ ^P-AHs)- Di|SB|# (F0-F5 5£^ B0-B5) # 0|§o|-0^ o|^0|| ^[ 

^# oi-^H^^-E-l o^xh =a||aa| ^3ja B a|cflo|E«- t-lCHM|7| fl»o|cK 

CHI sa| s^(60, 70) ^H°| D|| sa| A^S-g-E Ha^ia m^/Hal|o) o^|^o| g l^x| 3 7|-x|o| g«o| ^ 7 |-x|^. 



HBflS iij^ /iEe ]|oj Ofl^o| g^Oil^ ^Bimo| l/2 (SliceO - Slice N/2-1) €r 3y\\9.\ Q\\ £LE| { FO - F2 S£^r 

BO - B2)CH| ^[ji f l.[q\x\ 1/2 (Slice N/2 ~ Slice N-l) ° 3?H^I D||S.5.|<H| XHS"(F3 ~ F5 EE^ B3 
-B5) # *MI S^K 

0| §^Oi|AH C||0|E|- gp|fe 3 7H^| Dl|S£|^ 3^1 #^0|^ C||0|Eh# a-| OH A-| £ 8 0|| iA|£j AJflfi|- ^o, 
g*| $§£t( 80/ 90)^ W S^Sfe 3dO|Ch 

— cJ 01|^# X-i|S|o|- ^CHX| g^joj ^§ ££ o| §^011^ = S||o]S l/2^_ L^CHA^ i/ 2 S. A|-o| 37fj o| m|SE|(F0 - F2 

SE^ BO - B2)CH| *H*f# ohJl, L-KH*! i/2-B 3 ?H^I DflHBl (F3 - F5 B3 ~B5)CH| X\ S^fe ShS « A[§^ 

Oim £^0\\ Di| 0 1 E|- ©p|fc 67fj o| Di| S a|0||Ai #A|ol| 0|*<H*l*] Ajo| 37f| o| CHj S a|0i|Al i-j^^l C||0|E|.fc Afo| -^ol * 
§£§(80) ^ S^SIJI, *W 37H2l| Oil 2.^1 Oil A-i 3|0|E^ oH?-| #*Joj ~§S#(90)^. ^EjCH 5^ 7|5d|0|E> 

oil Q\m ^7hx|o| ^Ajjc-noiEi-oil qjoj- g^|oi ^xH 0 | o|^-c»S^. 

Oim, ?J^£|^ 7|^CH|0|E^ ^AJJc-HolEl-Ojl °|oH ^*|£J# ?§ofe ^§H§(80, 90)^ ^§ *1I 
CH^(IOO) 51 FIFO(110, 111)Z}S| £JS S d|0|E|- *g0|| CHSK>| 4WM7|S. o[Ch 

£ 10^ £ 401| £A|SJ -xioj g^oj ^gxi|CH^ FIFO^I ^ JL Blft^SMI* ^E^ £°j0|C|-. 



ojAH, ^^o| Ai|CH^-(ioo)0]iAH^ of 3j.o| g^oj (80( 90) LH ZtZ*S| g*J°] ^£^#(81, 82,-83, 

91, 92, 93) CHI AH |io^ 3^ *H|CHdS## S3*HL , y A #*J£J (81, 82, 83, 91, 92, 93) CH| AH 

gS|ojE||0|Eh f ^, ^ §^°J ^§£J (81, 82, 83, 91, 92, 93)^^5-1 0i|^£x|- °! ■*] E] Aj J> # «ho|- £|4:£a| 

BE°}, ^7H°| fifo(iio, 111)71- ^§ ah|oH^(ioo)ch| o^asjoH 5ioi , g^^E-| oj ft^A|^s ^S-g 

S-i^k ^SahicH^(ioo)-^ ^1 ^ ^1 ^^^J (80, 90) Mj C^o| -^oj S £u (81( 82/ 8 

3, 91, 92, 93)*WO||AH Z| ^^^Ojl Cfl & ^^|oj d|0|E|.a» ^ B>0|- 0|§ ^Hlg^fe ^| 

3^o, i£ o| ojo| o| EfAl|g^O|| qjoh §3joj W|EH^# dS^M ^1^1 FIFO(llO) ^ FIFO(lll) ^ #^°.^K FIFO(ll 

o, in) ^ #^^J ^SAHIcH-^(ioo) CHI ah AHl^Bfe ^|cH^^ch| m^S-xim a^ o, ^o, 

z^ztai g^oj wjEHaS ^^^J *Sfl|ol^(ioo)S ^dolck ojaw f ah|ch^(ioo)^ fifo(iio, 

iii)S ^eh ^oj oj am ^ H o ( 05,^ wjEHa# A|^oi| gj-^n g^joj B|EHa* fi^^ ^o|cK 

£ ll-B HBilgj 5!xi0i|AHo| gxjoj ^g^jojl oj^Sl-^ 7|^DH|0|E|- 5J SfAljQ||0|Eho| E}-0|°I£0|I1, £ 12^ ™^0|| 
AHo| -xjoj ^§^J01| oi^£|^ y\^\0\B[ §J &^C||0|E|.o| Ef0| g| £0| C|- . 

2JA-H, ^Si|oj 5j^ /H ^|oj -^oj ^ § o| go^u K dj^ 7|^LH|0 1 El-CHI cH^H CHI 0| E^ k-1, K, K+l &!«H #^0|^ 

CH|0| E|-7h , K-1, K ^!«H q|0|Ehfe Mo) -^oj ^g £ f (80) lHo| z| g-Aijg^^ gxjoj g§a (81j 82, 83)^ 

^ oj^SLjia, K, K+l ^!«H CH|0|Efe 15\%\ g^gj ^§2.#(90)LH°| Z| ^Aijgo^^ g^oj Aj#S(91, 92, 93)^^ 
Z*Z\Oi 

o| g-*F ( QHH^ l^Hsi ^^^J ^eH7F z|z|a| 7|5dlo|E|- ^ q^q|o|E^o| oj^ 0 | gsg *, *^gcK 

HB]|°j 5j*j/^£0i|^o| g^0j|^ 7|^CH|0|E^ gAJ|Q||o|E|-7|- 1 #B^0|^# 3 U^Oj 2^H7(- °J 

^QcK ^j-AijDiiol ehfe A^o| fflHSh §^i£ z|z»- 3 #slo|^^! # 6 ^H cH|o| &h7h ^J^£]cH ^| IH^ ^E-i 3^H 

a| m^lo\± miolEfe a^o| -xioj ^§2.§( 80 )L}) ^^^J SSi (81, 82, 83) ^ a^S^K 



aa|2L, ^g£^Ej£| 37H°| #EF0|^ Di|0|E^ g^°J ^SS#(90)LH ZiH9\ g^oj ^§^J ( 9 i / 92, 93 ) — 



si S^ScK o|aH. i6 xie H7|o| oHa^#^oi| qjoh ^£-i|o|E|~§- ^|*H u|^<h °J^3|-7| co)^ 

oil Ako|^ HcH | ^ g-sfe i 6 xstf^l c||o|e|-s|- s^iSHofl aH Ssfe i6 xstf^l cH|o| Bh^h ^ 1/2 #£K>|^ g£°| 

*|-0|# #S|£jcK UL[B[A-\ t £ 10 O|| £A|£j ^*joj *i| Oj ( 1 0 0 ) 0{\A\ FIFO(110, 111) ^ a[l^[9\ FIFO# 0| 

£ 120i| U^E|-t4 5|^/iE 0i|^o| go^u n a ^|oj mxi/H^|o! oi|^o| g^S^ b|$o(- ol^AHg 7|-A-|X|°}, ajo| 

SH2[ of^| SH^^Eioj B^QHojE^f ^A|Qj| ZjZj Mo, fiF S[ o| -^joj ~§£>#(80, 90) ^ S ^ £| 

yojojl, S^^!^/16 xsf^lS M#s| g^oil^ neflgj *\x\/*$\°jo\m2\ §^-S>|- H|^o(- ^ah S 7fx|ct| # 7\^mo\B[y[ 

SHLHo| #B ^o|^# °-|^ 1/2^ OhHH^l/2^ L-^CH C|-# A|^^o{. oi^ A |£lcfe. §°J *|-0|# M°]CK ^ 

«sJS ^S^loi^(ioo) cH|Ai i7H°| fifo(iio in) *MI£J ^M/m^o\\^i 3^ ^1*1/16 xs^^^J 

M^CH|A^| £|. DHa^#^°| §*|°J «|E|7|. 1/2 #SF0|^ A|7}o| x^0|# 7^1^ #^£|7| U$^0\\ 0|# °h*<>|^7| *|SH 
A^HJoh Jl, U^X| 0^|^S^OiiA^ A^# *|*| &7J| S\ c[ . ZLB.\JL, L,[Q\X\ FIFO(110 SE^ 111) 2L|# g*] 

oi W| E -|o| #^A|^ ^7| $\f>\\ g^gj $&SHS>||A) A«S|fe 3do|cL 

H^K & ^SCHI EC* MPEG- 2 ^-S^7|0i|AHo| g^oj *gg*|fe ££j|°! Sjx=|0i|AH o| n^|oj 0i|^H|- ofl = , i| = *j 

*=|CH|A-|o| SH Oi|^H|- 16 X 8 M#gfi| 47 [X\ §*|o| ^Sjof- Sf = fl|a|S ^ ol£E^ 

Z|Zjo| ifAijo|Woi| CHffl- ^^joj Z| ^AijAijgo^oil ^ g 3 f - C^o| ~^oj SSa (81# 82# 83, 91, 92 

, 93) S ^Ftd|o[ Ako| oj -^loj ? g £f(80/ 90) m ^Ulol-Jl, 3 7H^I D||Ha|* 0|»*K« ^7 1 g*loj 

^Oi| °i7\\ 7|5C||0|EHi XHS-^Jl A-i^g 7|^D||0|E^ ^ L[| AVo| a, S |.o| -^oj (8Q/ 90) lH oj Z| «i| 

S S#S(81, 82, 83, 91, 92, 93) 7|^Ci|0|E|- A-| E|-^- ( 3 0) 3d0|C|-. 

E£t}, 3^H^I ^!SE|^ 47H^I oil sa| s#( 6 o, ?o)# o|g^o| zj- ^§^^1 m-aj ah^. ^e||o|e|- 

# A-j^ii a-Aijoi|o|E|-s i-io^LHcH ^o, oj SF o| g^,oj *§at (80/ 90)^ <^ nil 0 1 E|- X^E|^ 

(40)2K A|-o| oj sh o| °xioi ^§£§(80, 90)H|S| ^ B^IS^^ g^^J S#S(81 # 82, 83, 91, 92, 

93 )01IAH &AJ|gq^ SS|E||0|EhS i|^^Ah# 7[X\^ g^loj WjE^# ^S^H , FIFO(110, 111)S 

olg^oi A|e}o|| °}£f 2 !# g^joj «i|EiaS ^S^loi^(ioo)^ ^3 ao|ck 



A^£|- b^(. ^ ^goi| MPEG- 2 ^SSp|0]|Aio| g^Joj n aj |oj mxiO]|Aio| H ^|oj 0=j| 

m, s — ™AiO]|Aio| 01|^^ 16 X8 ^^iS M^§°| 47hX| ^3joj ^§ ££f ^-?Jo| 3^^|Oj^ ^o^^ 

^7 1 4 7W ^^JgJ ^S^SOil »7|| 7|^Di|0|E^ ^ D|| 0| Eff 0|S*K« g5|oj^S# ^ ^IBofOi Z| ^Jjojo^g - 

5|gja|Eiaoi ^ s^sia, ^ B^s^a g^mioiE^ 7wt *ie^* as*w ^1^1 

^E^A-i , #?Joh 4 7H°-I g^joj ^§7|# A^^7| CTH^Oll MPEG- 2 ^[ g§0]| ^ §7 0|§0| o(cK 

BE elk H/W^P-S^. 0^7|-A|o| °^joj A|^J^7| 0H^Oj| H/W^F^-1- td|JH^ ^^S" ^ BE C|-# 0| 

So| 5UcK 



(57) a^si tffl 

St 1 * i. mpeg- 2 ¥^3p|2.| ^^J^J ^§S-*|oi| 9lo\M t 



■EJ^sl^ 7|§e||o|Eh# x||g£]fe *||o|£jao||cc^ x-)*m^ *t 1 *l5Wa^ 
2J^£|-b &4ijc||o|eh» x)|gs|t «|oi4!fio|| ccfa| xh| 2 xi*^s>h ; 

£j7| oj^Slfe 7|§0|0|E^ m*i<2i ^S^aoll CXfBh Aj7| *|| i *)*Hfo« xixiiJ-sm, Xi^Ej 7|§D||0|E^ ElHSfe 7| 
£CflO|E} X^Bl^Sf; 

&7| °J^£|fe &4|cflo|Eh* g^jgj ^SS-aoii CCfS|. Ap| X|| 2 ^1,^0)| XHS-SI-J1, XH^Sj gAi|mo|E|-# £|H5|-b fb^ 
01 0| E|- *l£|^2h ; 

gS|oj *ga^O|| CCfS|- Ap| 7|5d| 0 |E|- ^ B| -^0)| A-i Z\E.& 7|5C||0|E|-S|- ^7| g-4!jC||0|EF X\£\¥.<*\M S.\E.*i: if4!|0|0|E|- 

# olssKX z| Ef-yjoictfoii CHS- ^Sshoi zj if-aigo^ g^oj wjEHgiS S^sfe ^|/sm ^§-^£1- 



At7| g*J°J *§^0||Ai #e^E|^ §*JS ^|Ei#o|| sHS-sfe o^2xf# b|jns^ £|:fc£*Hi 7|-X|fe 

a|EHSi# aSS S5|S qeiaai eho|g# i|# #*ja|Ei&# §*J&J ^§Ai|<»^s 

l§°5 S|-c MPEG-2 ¥Si|-7|0||AHo| gxjoj *§§*|, 

2. Ail i tHHI SJoiA-i, 

4PI ahi i xis-v-b ^S-S SIS- 7|§0|o|Eh-i- x-|£|s|-7| ^|*H i #a[o|Af xi^m 4= 2it 3?H£| Olaa-ls ^£ 

£! HallgJ S|*i/=B||oj oil^jih IE !|ji/i£ 01|^2.H(^|aH^ #b|-o|^ EHMS Jilft!°S ^7| 3 7H£| 0lSEL|cH| 

0|0|E|-# AHS-Sl-fe- Sfe MPEG-2-¥-25h7|0j|AH°| gSjgj *§&x| . 

S?* 3. ^l i s|| 3 tWI ?icHAH, 

4P| 7H| 1 X)^^ =S||oj Ofl^mf H= 5j*i/16 X 8 g*lgJ fi^S = 0||A^ 1/2#BK>I^ Ap| 37 ||o| Q|| a 

alai a^o|^«o)| xf^m, L hcH x| i/ 2 fta}o|^ 3 7Hs.| Dj|aa| zms| s^«^o|| xi&sfe ^# ag ££ mpeg- 

2^2SF7|0||AHo| °xjoj 

S?9 4. Ai| i ££^ x|| 3 Soil ?io\M, 

Ap| 7|^0|0|E|- A-|a|^-^ AI-71 37 (|o| Q|| a a|o)| A-)^ 7|^0|0|E^ ^§H£10)| CCj-Bh E|=S|-0i At 7 | g*joj * § 

^0)| 1/2 #£^|^^j 1_^CH JHIgSfe Sfe MPEG- 2 ¥2.^1-7 1 0)1 Ai°| = xjoj 

5. aH| i g-0|| ?iCHAH, 

&7\ n 2 AH^fe gSjgj * S# =>|e|. ^d|0|EW *|&*U f-ICH LH7| *|S 127HSI 0|a&l# 7^0^, 37H^±! 

47H2I oflaai ^# sfe mpeg-2^2±^|o||ah a| g^gj . 

St 1 * 6. H i « Ail 5 »oi| sicHAi, 

^7| xi| 2 aHS-^ =a||gj °|xi/ HB||oj#s|oj ^§H = o||a-|-^. At 7 | 2 D||aa| a#o|| ^7Hai HOIgJ 0|o|e^ u^cH 
zjzi xi§-*hji , ^chx| #?s|oj *sa=o||Ai^. i7Hs| oiaal h#o)I 17H2| IHf x-i^fe ^# sFfe mpeg2 

¥-22h7|0||A-i°| gxjoj *§&*|. 



7. Ai| 1 *!• H| 5 «0| 5iCHAi, 



A^7| g-Atjq|o|E|- «a|J^fe =P-^ Dilsai gp|-i- ^3oW ^?hs| s.^o\\ ^d||o|e|-# 

#0^1- l.[o]x\ 2 7H^I oil sal ^Aijci|o|E^# a|=*KN g^oj *gj=t s sfe m 

PEG-2^2*7|0||AH°| °*joj 

a^a s. « 1 » se^ 4 5 swi suo^, 

^AHQi|0|E(- *|E|^fe Sj^/^IS Oi|^SSOi|Ai^ 37^ Dil£a|^. 3#ahO|^ C||0|E|-# f-jOj AV 7 | # \ / 

o^l ^SY^. *W g^ofe f§£^ ofe MPEG- 2 ^SSp|Oi|Aio| °*loj 

St 11 * 9. *il 1 8- ^ *\\ 5 8WI SioiAH, 

AV 7 | gAHDHolEl- X]E|*fe I£ ^^/1£ Ofl^aL = 0||A^ 6 7HS| E}||Sa|^ 6 #a^|^ E||0|E|-« ffloj a^ 7 | yo| /3 |. 

8*IS *3*S y A?A 37H^| HH|0|Eh# ggsf^ f§£^ Sfe MPEG-2 ^fi*7|0||Aifi| -^oj *§^| 

9^9 10. fll 1 » se^ x|| 5 SWI xiojAi, 

^7 1 ^ci|o|e|- flal^fe H^lgJ «|*|/=LBllS ofl*H = a|- 1^ s|*|/tt = oi|^a^# *i|s>|°h i-KH*l 8*J2J ^§s.hch| 
AH^ 6?H^I oil sa| ^ ^eH 6 #a|-o|r^ g||o|e|-# i-|oj ^fl/*|-fl 8*IS ^S^S 3?H*! l-^cH 3g*|-fe 2# 

f§°i *fe MPEG-2 ^S5P|0||AHO| -^jol ^j^ L 

a^a- u. *ii 1 swi sicHAH, 

a^i ^ oil o| E|- «a|^fe 1 #afo|^ ai^oj. as &^ci|o|Eh# &$-\/t>[*\ ^S^o|| ^ty g^ufe 

°5 »g MPEG>2¥S^P|0]|AHo| g*jo| *§^|, 

a^ps- 12. *ii 1 swi aiow, 

4*7 1 y?|/^| §S]°J 6*7 1 7|5D||0|E|. fla|^ ^AJJcHIOlEh ^£|^-0||Ai Ai|g£|-^ 7|5d|0|E^|. ^ E|| 0| EfO|| 

cc^ z| ewgqfl S x|oj z|z| ^S°K= c^7H°| #^oj ol^-cH*! 3^ mpeg-2 ¥■ 

2Sh7|Oj|Aio| ~x|oj 

8?» 13. *ll 1 »dl *p| «3)oj * g aim^ 

a) ^7 1 8*I£J ^§^oi| x-iiojAi^ *]|gsHEi, ^7 1 aj ^flgsjoj *g^oi|AH z| ^j^l 

b) SS^a|# jia^oji o|^n ^ g-Aijgo^oi □H3^M^o|| 2 7H^I g^^J HB^m 

/lH0l|f °j S£5jxi/16 X 8 ^^^J S^H^A| 2: |S °xjoj^l E ^o| ^^A|7> iS§ ^| ft 2 ^I2j7|# ^ 

^S°^ ^fe MPEG-2 ^JLS|-7|0j|A-|o| -^loj *§§jt L 

14. *ii 13 swi ^cha^ 

^1 ^1 1, 2 ^l^^l^ FIFO°J MPEG-2^S^7|0i|AHo| g^)oj *g^| 
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1MV/MB 1 or 2 MVs /MB 2MV / MB 2 or 4 MVs / MB 
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12 B2 64 P2 12 B2 B4 P2 12 B2 B4 P2 12 B2 B4 P2 

P_Picture B_Picture P_Picture B_Picture 

1MV/MB 1 or 2 MVs /MB 2MV / MB 2 or 4 MVs / MB 



<§e «i» / ie oii^> <«s 1 16X8 s^ia 



10 



a s& 



11 



14 16 











i 

12 








y¥ 



£&¥ 



15 



BE 03* 
CflOlE* 



2§¥ 



SE 
29¥ 



T 

17 



16 



23¥ 



QIOIEf 



13 



■EH 3 



20 



21 



24 



SE 



16X8 



«qei 



22 



16X8 



CflOIEt 



26 

J_ 



BE 
2 = 
2§¥ 



16X8 



QIOIEf 



28 



§3S S# 
EE 



16X8 
EE 



as on* 



25 



27 



23 



K3 
Di 

W 

mm 




s 




5 


W 


KJ 


K3 


G! 


Di 


Hi 





s 


5 






KJ 


Di 


Di 


Di 



KJ 
Di 

KJ 

nun 



s 




5 


m 


K3 


KJ 


Di 


Di 


Di 



£3 


a 


S 


W 




K3 




Di 


Di 



ft 

o 
£T 

ill 
Di 

Ha 



K3 
Di 



-ft 



-6 



Di | 

1 1 I 

I l 



DC 

S 
o 

m 



FN 
s 

o 



81,82,83,91,92,93 



16 



16x16 



16x8 



16 



16 


Ret 




SWb 








SWc 













16 



OI0IE1 



16 


Ref 




SWa N^j 
SWb 














SWc 









3ie Qioiei 



81,82,83,91.92,93 



CflOIEI 



£96 



41 



oiisej 1 



N-2 



N-1 



£?}0\± 1 



42 



IIHdl 2 



N-2 



N-1 



&&0\± 5 
££K)|>: 8 



43 



IISBJ 3 



N-2 



N-1 



^aioi^ 3 

*2I0|>: 6 
^BIOI^: 9 



1 *£}0|± 



41 


42 


43 


D1IS24 1 | 


misai 2/ 


oiieej 3/ 


0 




0 




0 


1 




1 




1 


• 




• 




• 


• 




• 




• 


• 




• 




• J 


N/2-1 




N/2-1 




N/2-1 


N/2 




N/2 




N/2 


N/2+1 




N/2+1 




N/2+1 ! 


• 




• 




• 


• 




• 




• 


• 




• 




• 


N-1 




N-1 




N-1 


££}0|^ 1 


£2*01^ 2 


£Z}0\± 3 


*£}OI^ 4 


6 2*01^ 5 


&&0\± 6 




62*01^ 8 


62*01^9 


• 


• 


• 


• 


• 


• 


• 


• 


• 



seira fits 



WE. 

mm 8^ei 



gE a«Sl / gE (Ml* 



Haia sis / «s 

IS mJA I 16X8 g5!8J S# 



£H7 



r 

a o o 

f [Tl m 

O CD CD 

' — ' — - o 



DIO. 


DIO. 






cn 




o 


o 


pi 




o 


b 



o o 



CO 
o 



CD 

ro 



CD 

CO 



CD 



EH 8 



G10IEI(^fl iE) 



Slice K-2 



Slice K-1 



Slice K 



Slice K+1 



Slice K+2 



80 

L_ 

«fl eg 




90 



QIOIEKHailfi} 



Slice K 



<Ha]gj sis / sens on* > 



GflO|EI(^9| SE) 


80 


Slice K-2 


l 


Slice K-1 










Slice K 








Slice K+1 










Slice K+2 





90 



Slice K-2 


! 


Slice K-1 








Slice K 




Slice K+1 




Slice K+2 






3ig- giojawg/»g ie) 

Slice K | 



5E«9 



60 70 

J n L 



F0. BO 


F1, B1 


F2. 82 J J 


FO, 80 


F1. B1 


F2, 82 


slice 0 




slice 1 




slice 2 




slice 0 




slice 1 




slice 2 


slice 3 




slice 4 




slice 5 




slice 3 




slice 4 




slice 5 


slice 6 




slice 7 




slice 8 




slice 6 




slice 7 




slice 8 


slice 9 




slice 10 




slice 1 1 




slice 9 




slice 10 




slice 1 1 


• 




• 




• 




• 




• 




• 


• 




• 




• 




• 




• 




• 


i * 




• 




• 




• 




• 




• 


slice N/2-2 




slice N/2-2 




slice N/2-2 




slice N/2-2 




slice N/2-2 




slice N/2-2 


slice N/2-1 




slice N/2-1 




slice N/2-1 




slice N/2-1 




slice N/2-1 




slice N/2-1 


F3, B3 


F4. B4 


F5, B5 J J 


FO. BO 


F1. 81 


F2, B2 


slice N/2 




slice N/2 




slice N/2 




slice 0 




slice 1 




slice 2 


slice N/2+1 




slice N/2+1 




slice N/2+1 




slice 3 




slice 4 




slice 5 


slice N/2+2 




slice N/2+2 




slice N/2+2 




slice 6 




slice 7 




slice 8 


slice N/2+3 




slice N/2+3 




slice N/2+3 




slice 9 




slice 10 




slice 1 1 


• 




• 




• 




• 




• 




• 


• 




• 




• 




• 




• 




• 


• 




• 




• 




• 




• 




• 


slice N-2 




slice N-2 




slice N-2 




slice N/2-2 




slice N/2-2 




slice N/2-2 


slice N-1 




slice N-1 




slice N-1 




slice N/2-1 




slice N/2-1 




slice N/2-1 



H2i|gj /IE Oil* 

Hans sis / nam <xi~ @e / g«E on* 

IE SJS / 16X8 g^gj 



£Bio 



80 



100 



*IOi£!fi 



80 



515 QI0I9. 



^9 2S 



HOI*!* 



IT 



FIFO 



vis 



111 



FIFO 



§5181 ^19 



sail 



1 st 

5 in 



Sin 



o 
ID 



05 




£ 


Ftt 


a 


5 


o 


o 


ID 


ID 



X-X-X- 



XXX 



CO 



CD 
7v 



XXX 



X-X-X-- 



X -XX-X-X 



a> 

s 

dQ 

HE 
in 

i 



7^ 
+ 



x-x-x-x-^-x-x-x--x 



XXX 



CO 



+ 



XXX 



GO 



d2 

in 

o 

<D 

? 

d9 

in 



K9 

in 

s 

V 



CO 



26 
goo 



goo 

Oil 
-11 



goo Spo 
o o 

Ha -m 



A 

10 
i£ 
OS 

s 

v 



Q> 



5 ,n 



5 m 



o 



5 m 



o> 



o 



X-X-X-- 



X-X X--X----X-X-X--X-X-X -X 



XXX 



XXX 



X 

CO 

o 



A 

in 



A 

in 
js 



x-x-x-x-x-x— x-i~x-x-x~x-x-x-x s 



£2 



XXX XXX 



X 



02 
HI 

V 



92 



92 



v 



on 

go. 



Q> 
j> OK) 

HI 



9* 
goo 



nflj 

OS 



